Identification of distinct c-terminal domains of the Bombyx adipokinetic hormone receptor that are essential for receptor export, phosphorylation and internalization.
Neuropeptides of the adipokinetic hormone (AKH) family play important roles in insect hemolymph sugar homeostasis, larval lipolysis and storage-fat mobilization. Our previous studies have shown that the adipokinetic hormone receptor (AKHR), a Gs-coupled receptor, induces intracellular cAMP accumulation, calcium mobilization and ERK1/2 phosphorylation upon agonist stimulation. However, the underlying molecular mechanisms that regulate the internalization and desensitization of AKHR remain largely unknown. In the current study we made a construct to express AKHR fused with enhanced green fluorescent protein (EGFP) at its C-terminal end to further characterize AKHR internalization. In stable AKHR-EGFP-expressing HEK-293 cells, AKHR-EGFP was mainly localized at the plasma membrane and was rapidly internalized in a dose- and time-dependent manner via the clathrin-coated pit pathway upon agonist stimulation, and internalized receptors were slowly recovered to the cell surface after the removal of AKH peptides. The results derived from RNA interference and arrestin translocation demonstrated that G protein-coupled receptor kinase 2 and 5 (GRK2/5) and β-arrestin2 were involved in receptor phosphorylation and internalization. Furthermore, experiments using deletion and site-directed mutagenesis strategies identified the three residues (Thr356, Ser359 and Thr362) responsible for GRK-mediated phosphorylation and internalization and the C-terminal domain from residue-322 to residue-342 responsible for receptor export from ER. This is the first detailed investigation of the internalization and trafficking of insect G protein-coupled receptors.